This article makes a macro-quantitative analysis on the relationship between the interest rate and the general profit rate, studies their interaction relationship in China from 1990 to 2014 with the Structural Vector Autoregressive (SVAR) model, and tests the erosion effect of the benchmark lending rate on the general profit rate. The results show that the changes of the benchmark lending rate have a significant negative effect on the general profit rate and the impulse response function analysis shows that the effect is enduring and lasts for 6 years; the variance decomposition results show that the changes of the benchmark lending rate have a high degree of explanation, and the final contribution rate is stabilized at approximately 33%. With a correct understanding of the interaction relationship between the interest rate and the general profit rate, we can adjust the interest rate policy to slow down the decrease in the general profit rate and then mitigate the negative effect of the decrease on economic growth.
Introduction
China's economy has shifted from high-speed growth into medium-to-highspeed growth, which has become a new normal situation. The essence of the transformation is that China has moved from the high-speed potential growth rate stage into the medium-to-high-speed potential growth rate stage. As regards the change of the potential growth rate which is determined by the basic elements, not only the demand control but also the supply control should be considered. The interest rate is the core variable of both controls. How the interest rate affects the profit rate is the key to the policy transmission mechanism.
The interest rate plays an important role in economic operations and is an important means of national macroeconomic policy regulation and control.
From the macro perspective, the average profit rate, also known as the general profit rate, is the annual profit rate of the total social capital and also an important variable indicating the capital accumulation and the socio-economic growth.
The increase in the general profit rate can improve the level of consumption and employment.
The theory and laws of general profit rate are the most essential laws to understand economic phenomenon and relationships. In particular, after the outbreak of the financial crisis in the US subprime mortgage market in 2007, the application of the theory can better explain the root causes and the function mechanism of the economic crisis. It will play an important role in the economic development to apply the theory of the interest rate and the general profit rate in interpreting the problems in China's economic and social development and further analyzing the internal mechanism behind the economic phenomenon.
This article focuses on the impact of the interest rate on the general profit rate as well as correct understanding of the interaction relationship between them. As regards the research methods, the article examined the relevant data to study the 
An Overview of Theoretical Evolutions and Researches

Theoretical Evolutions of the General Profit Rate
In An Inquiry into the Nature and Causes of the Wealth of Nations (1776) [1] , Adam Smith affirmed the theory of the general profit rate, claiming that the general profit rate existed in the society. David Ricardo inherited and further developed the opinion of Adam Smith in respect of the general profit rate, and pointed out in On the Principles of Political Economy and Taxation (1817) [2] that average profit existed in the society, that is, the same amount of capital obtains the same amount of profit, and took this view as the premise of his economic researches. In Principles of Political Economy (1848) [3] , John Mill opined that there is a permanent minimum profit rate in the society; although the profit rate varies among different industries, the profit rate will tend to become the same when each factor has played a role and the general profit rate will come into being.
In Excerpts from James Mill' 1861-63 (1863) [6], Marx gave a more comprehensive exposition of the theory of general profit rate, which was an abstract concept proposed by Marx during this period. During the same period, Marx also put forward the conversion process of the general profit rate. In Capital (1867) [7] , Marx presented a comprehensive and systematic exposition of general profit rate. He believed that the general profit rate is formed through competitions; that the prices of goods deviated from their values due to the existence of market competitions and averaged prices form among different sectors of the society; due to the influence of the supply and demand relationship, different profit rates come into being as the organic constitution of capital are different among different sectors; meanwhile, due to the role of the market, the capital will flow from less profitable sectors to more profitable sectors, and ultimately the profit rates of the production sectors tend to become the same.
An Overview of the Researches of Chinese Scholars Since the 1990s
Liu Diyuan et al. (1995) [8] argue that the general profit rate still exists in monopoly capitalism, the flow of capital still exists and the general profit rate tends to be become the same. Although monopoly causes prices to deviate from values in the short term, the profit rate of most production sectors will still average in the long term. According to the statistics from 1981 to 2009, Lu Baolin argued (2014) [9] that the general profit rate of China's real economy showed a downward tendency after excluding irregular changes and short-term changes in each year, and found that the short-term volatility of the general profit rate is mainly influenced by nonproductive expenditures. In particular, the general profit rates of China's real economy sectors are significantly related to the market-oriented reform and the reform of income distribution system in recent years. Yang Jinying et al. (2015) [10] found that, following the introduction of innovation factors in the general profit rate framework, the excess profit rate experienced significant changes and the general profit rate presents continuous fluctuations resulting from innovation, instead of showing a universal rule. Based on the estimation of the general profit rates of 38 countries from 1995 to 2009, Xu Chunhua (2016) [11] found that a significant decreasing tendency of the general profit rate of the sample countries at the average level and believed that the influence of the surplus value rate and the organic composition of capital on the general profit rate is of significant duality.
Analysis of the Reasons for the Decrease in the General Profit Rate
The reason for the decrease in the profit rate has been a hot issue in economics, and the following is a brief description and analysis of the four representative views.
1) Increase in the organic composition of capital
The scholars who insist on the theory of increase in the organic composition of capital, such as Mario (1987) [12] , Anwar (1999) [13] , etc. are called the orthodox school. The school believes that, as a result of the continuous development of capitalism, the mechanization leads to the increase in the organic composition of capital, which means the labor force is excluded from the production process. Although the surplus value grows with the increase in the organic composition of capital, the growth speed of surplus value is gradually decreasing due to the restrictions of the level of technological development and social development stage. As such, the influence of the organic composition of capital is greater than that of the increase in the surplus value, the result of which is the long-term downward tendency of the general profit rate.
2) Profit squeezing
The schcolars who insist on profit squeezing emphasize that the decrease in profits in national income is the most direct reflection of the decrease in profit rate, that is, the change in income distribution is the most important reason for the decrease in the profit rate, and if the profit can be broken down into the interest rate share Y π and the output share
π represents the profit, K represents the capital stock, Y represents the net output; in this case, the profit rate is proportional to the ratio of profit share to the output share. Edward et al. (1979) [14] argued that the main reason for the decrease in the general profit rate is the decrease in the share of profits, and the decrease in the share of profits is mainly due to: profit squeezing resulting from the increase in labor level; the inhibitory effect on profitsresulting from the increase in productivity; the decrease in profits due to other factors.
3) Increase in nonproductive labor
Fred (1986) [15] and Simon (2004) [16] admitted that the organic composition of capital is an important reason for the decrease in the general profit rate, but they insisted that the increase in unproductive labor has a greater impact on the general profit rate. In specific historical periods, the increase in unproductive labor has become the most important cause for the decrease in the general profit rate.
4) Intensified competition
Gérard (2001) [17] argued that low-cost enterprises in Western Europe and Japanese companies entered the market in the early 1960s, and the global economic competitions were constantly intensified. In this case, excess capacity within capitalism and the issue of declining profit rate were highlighted. The over-competitive environment has made the enterprises less willing to conduct innovation. To be specific, new enterprises were willing to accept the level of profit rate before the application of new technology, while old enterprises lost the competitive advantage and the ability to add a price to the original costs. The combination of the two aspects deprived the manufacturing industry the premium capacity. With the nominal wage unchanged, the decrease in product price in essence increased the wages of workers, and the increase in the actual wage further reduced the profitability of the manufacturing industry. In conclusion, the decrease in the general profit rate was contributed to the external competitive environment.
Explanation of the Decrease in the General Profit Rate from the Perspective of the Interest Rate
Nowadays, China's domestic scholars conduct more researches on interest rate, while fewer researches on the general profit rate, and empirical researches combining both aspects is an innovation and trial.
The core of the decreasing tendency of the general profit rate is to emphasize that the long-term trend is declining, but it does not mean that the profit rate will decrease continuously or it provides an explanation in the short term for the level of the profit rate and the influence of economic fluctuations. According to
Gao Feng (1991) [18] , the economic trend is the long-term movement of economic variables in the same direction, so in terms of the general profit rate, so long as it moves toward a certain direction during most of the time, we will determine that it presents some kind of trend. Just like the price fluctuates around the value, the general profit rate fluctuates while maintaining the downward tendency [19] .
Interest is a part of profit, the profit changes resulting from the market factors determines the changes of interest, the interest is adjusted by the profit, and the profit is determined by the profit rate, so the interest will inevitably be subject to the profit rate, that is, the long-term interest rate should be determined by the profit rate. If the average profit rate of the industries is lower than the economic and social interest rate, then the capital will flow out of the industrial field, and the capital cannot be effectively transformed from the monetary capital into the industrial capital. Eventually, the economy will recess and the asset prices will generates bubbles.
Despite the differences among the profit rates of different industries, the general profit rate still represents most of the individual profit rates. The external conditions of the accrual of interest are the coexistence of capital shortages and surpluses in the production process due to the characteristics of capital. Interest rate can affect the profit, and further affect the operations of the industrial capitals, that is to say, the interest rate has a regulation role on the production and operations of enterprises. "Profit for distribution" represents the increase in the use value during the implementation of the functions of monetary capital. As the change range of the residual value rate in a short period of time (one quarter or half a year) is small, that is, the total amount of surplus value is consistent and the changes of the lending rate are necessarily similar to those of the general profit rate. However, as the interest rate policy in China is frequently utilized as a tool for regulating the capital market and the macro-economy, some short-term inconsistencies occurred in certain years. The interest rate policy can lead to the phenomenon that "interest erodes profit", and further result in short-term fluctuations affecting the general profit rate. As the interest rate is the core variable for economic operations, the interest rate policy should be made carefully.
In conclusion, the main view is that the general profit rate presents a downward tendency, but is subject to the short-term influence of capital composition, competitions and other factors. This article argues that interest rate erodes profit in China, the lending rate affects the short-term fluctuation of the general profit rate, and a too high lending rate will exacerbate the decrease of the general profit rate. For small and medium-sized innovation and high-tech enterprises that heavily depend on loans, the erosion effect of high interest rates on their profits are apparent in particular. As such, the linkage between the monetary policy and the profit rate should be considered during the development of the interest rate policy. Suitable interest rates will be conducive to the development of the enterprises, and suitable interest rate policies and financial supports can increase the profit rates of the enterprises and facilitate the healthy economic development in China.
An Empirical Analysis of the Effect of Interest Rate on the General Profit Rate
The main tool for China's monetary policy is to adjust the benchmark deposit and lending rates. Meanwhile, before 1985, loans were divided into technological transformation loans and capital construction loans, the standards of which were not consistent with the prevailing loan standards. As such, the benchmark interest rate-related data analysis should start from 1985, and having considered that there was no one-year short-term loan interest rate before 1990, so the loan interest rate in this article are the weighted one year benchmark lending rate from 1990 to 2014 1 .
China does not officially publicize the calculated data of general profit rate, the domestic scholars conducted few researches, and the research outcome was rarely disclosed from 2012 to 2014. This article chooses the data from the author's own calculation and the relevant data. First, fixed capital stock, variable capital, total profit and other data were calculated using the perpetual inventory method, a mainstream method worldwide; secondly, the general profit rates of
China from 1990 to 2014 were calculated based on the calculation formula of the general profit rate. Due to space constraints, this article does not elaborate the relevant calculation process and the data of the general profit rate.
Comparison of the Changing Trends
First, this article compares the data of the general profit rates with the data of the 1-year benchmark lending rates data of the same period (1990-2014) and then makes a corresponding comparison chart which is shown in Figure 1 . The most intuitive and direct observations in Figure 1 show that the changes of the benchmark interest rate have a significant negative effect on the general profit rate, which is an initial intuitive test. Next, this article conducts an empirical analysis on the data of the benchmark lending rates and the general profit rates from 1990 to 2014 by establishing the SVAR model and applying the Granger causality test, making the impulse response function analysis and applying the variance decomposition method, with the purpose of verifying whether the benchmark lending rate has a significant statistical negative effect on the general profit rate. This article selected the ADF test to test the smoothness of the general profit rate, the results of which are shown in Table 1 . Table 1 shows that the general profit rate (p) is not a smooth time series and that the regression model cannot be directly established and further adjustment is required. In conclusion, the general profit rate (p) data is not smooth.
Analysis of Data Smoothness
2) Analysis of the smoothness of the benchmark lending rate
Similarly, the data on the weighted average of the benchmark lending rate Table 2 . Table 2 shows that the benchmark lending rate (r) is not a smooth time series and that the regression model cannot be directly established and further adjustment is required.
In conclusion, the benchmark lending rate (r) data is not smooth.
3) Adjustment of the data of the General profit rate and the benchmark lending rate
As neither the general profit rate nor the benchmark lending rate are smooth time series and an empirical analysis cannot be made directly, so difference computing were applied to both of them in order to get smooth data. After the respective difference computing, the (D.p) data of the general profit rate and the (D.r) data of the changes of the benchmark lending rate were obtained. Furthermore, the Dickey-Fuller test was conducted in order to test whether the data are stable, the results of which are shown in Table 3 . Table 3 shows that, after difference computing, the change data of the general profit rate (D.p) and the change data of the benchmark lending rate (D.r) are 0.045 and 0.0006 respectively, that is, after difference computing, both of them are smooth time series and both set of data are smooth. Without any "pseudo-regression" problem, the data meet the requirements of empirical analysis.
The Choice of the Lag for the Model
The choice of the lag is the key for the model, and a lag that is too large or too small will affect the accuracy of the model. In general, the increase in the lag can enhance the capability to explain the model, but the increase in the lag is at the expense of the freedom level. In order to find an optimal balance between the freedom level and the explanation capability of the model, the AIC criteria and other criteria proposed by Akaike (1974) were considered, and the optimal lag was selected based on comprehensive considerations, the details of which are set forth in Table 4 . Table 4 shows that Lag 1 is the final lag of the model, as proved by both the LR test and the ACI and SBIC criteria. Considering the above criteria, Lag 1 is the optimal lag for the model. 
Structural Vector Autoregression Model
In recent years, the vector autoregression (VAR) model has been widely utilized in the calculation of time series. Meanwhile, the VAR model is gradually moving towards binding categories, one of which is the SVAR model. The SVAR model can capture the immediate structural relationship between each variable and reflect the relationship between the variables more accurately than the VAR model. The theoretical basis of the SVAR model is the matrix changes of the VAR model. Considering the constraints between the variables, the dynamic simultaneous equations were transformed into a simplified model. The general form of the SVAR model can be expressed as a matrix: 
Meaningful impacts can be achieved only when appropriate recognition conditions are assigned to the model. By estimating the simplified equation of the SVAR model, application of the estimated results and the constraints, the coefficient estimates and the structural impact of the model were obtained. As mentioned above, the benchmark lending rate of China is an outcome of a "multi-party game" among government departments and is affected by the general profit rate only in the long term. As such, this article adopts the lower triangular form when setting the constraints, and the short-term recursive constraints are set up as follows:
Then the simplified perturbation vector and the structured perturbation vec-
The stability test and the residual normality test of the SVAR model
Before establishing the SVAR model, it is necessary to determine whether the model is stable. Having tested the absolute value of the characteristic root of the corresponding characteristic equation, the established SVAR model passed the stability test.
The residual normality test of the model was conducted. The results are shown in Table 5 . Table 5 shows that the significance of both the p-value of the model and the joint distribution is greater than 0.05, indicating that the residuals of the model comply with the normal distribution, that is, the relation equation is reliable data production and the analysis result is of true value.
2) Granger causality test The Granger causality test was utilized to analyze the causal relationship between the benchmark lending rate and the general profit rate. Granger causality defines a causal relationship from the forecast perspective, and the establishment of this causal relationship is based on the assumption that the future cannot predict the past. Assuming that variable Y is caused by variable X, the changes of variable Y should be preceded by the changes of variable X. As such, when variable Y returns the other variables (including the past value of Y), assuming that the past and the lag values of X can significantly change the forecast of Y, variable Y can be defined as the Granger cause of variable Y. The test results are shown in Table 6 .
The Granger causality test shows that the changes of the general profit rate is not the Granger cause for the changes of the benchmark lending rate, while the changes of the benchmark lending rate is the Granger cause for the general profit rate (p = 0.001), which means that lagged variable can predict changes of the The impulse response function describes the response of an endogenous variable to error terms. It can measure the impact of a change of one standard deviation in one variable from a disturbance on other endogenous variables, and can accurately describe the dynamic effect on the system when the model is impacted. The analysis results are shown in Figure 6 .
As can be seen from Figure 6 , the general profit rate has one standard deviation of positive impact, while the benchmark lending rate has almost no response and decays to 0 very swiftly. And when the benchmark lending rate gives a standard deviation positive impact, the general profit rate immediately has a negative response, continues to expand in the first phase, but begins to decrease in the second phase, and basically reaches 0 in the sixth phase, indicating that the effect of the benchmark lending rate on the general profit rate can generally last for about six years.
The results of the above-mentioned impulse response function of the SVAR model are basically consistent with the results of Granger causality analysis, that is, the changes of the general profit rate basically have no effect on the changes of the benchmark lending rate, while the changes of the benchmark lending rate have an apparent negative effect on the changes of the general profit rate.
It can be seen that the changes of the benchmark lending rate in China can affect the general profit rate, creating a negative relationship between them. The positive impact of the interest rate will cause a negative response of the general profit rate, that is to say, to raise the benchmark lending rate will reduce the general profit rate, which also proves from the perspective of macro analysis the above-mentioned expectation: interest erodes profit.
4) Variance decomposition
Although the above-mentioned impulse response function describes vividly Table 7 (Variance Decomposition Table) .
As shown in Figure 7 and Table 7 , judging from the variance decomposition results, the changes of general profit rate provide a weak explanation of the changes of benchmark lending rate, among which the first two provides almost no explanation, while the last one provides an explanation capacity of only 4.4%.
As such, the changes of the general profit rate offer a relatively small contribution to the changes of the benchmark lending rate. The results indicate that the changes of the benchmark lending rate in China are subject to relatively small impact from the changes of the general profit rate, but a certain degree of sensitivity does exist. As mentioned above, instead of being determined solely based on the supply and demand relationship of the monetary market, the adjustment of the exogenous benchmark interest rate depends on the government's judgment on the economic situation and involves multi-factors from the relevant departments. The changes of the general profit rate which represent the changes of the annual profit rate of the total social capital will affect the judgment on the present and future economy situation, thus affecting the determination of the relevant departments on the benchmark lending rate. Affected by the "game" and the transmission mechanism of the relevant government departments, the formulation of the interest rate policy lags to a certain extent, which means that the results of the first two phases of the variance decomposition cannot explain.
The results of the variance decomposition persuasively proves that the changes of the benchmark lending rate has a strong capability to explain the changes of the general profit rate, that is, the changes of the benchmark lending rate will affect the changes of the general profit rate, which proves the abovementioned argument that interest erodes profit. As can be seen from Table 7 , the changes of the benchmark lending rate have a relative significant effect on the general profit rate. At the beginning, there is a small contribution, and the contribution increases rapidly. The final contribution rate will stand at approximately 33% with a high explanation degree, indicating that the benchmark lending rate changes are relatively big contribution to the changes of the general profit rate. As such, the increase in the benchmark lending rate will gradually affect the decrease in the general profit rate, and the influence is obvious.
Conclusions
The SVAR model was utilized to study the interaction relationship between the benchmark lending rates and the general profit rates in China from 1990 to 2014. The short-term recursive constraints were set up in the form of matrix, and the Granger test and the impulse response function were utilized to test the mutual relationship between the two items, to verify whether the weighted benchmark lending rate has a statistically significant negative effect on the general profit rate, and the variance decomposition chart and the variance decomposition table were utilized to quantitatively analyze the relationship between the interest rate and the general profit rate. The results show that the benchmark lending rate has an erosion effect on the general profit rate; the changes of the benchmark lending rate have a significant negative effect on the general profit rate and the impulse response function analysis shows that the effect is enduring and lasts for 6 years; the changes of the general profit rate basically have no influence on the changes of the benchmark lending rate; the variance decomposition results show that the changes of the benchmark lending rate have a high degree of explanation of the changes of the general profit rate, and the final contribution rate is stabilized at approximately 33%; on the other hand, the changes of the general profit rate have a low degree of explanation of the changes of the benchmark lending rate, with a small contribution degree, being 4.4% only.
The above conclusion shows that, as the benchmark interest rate of China is exogenous, it is inevitable that the general profit rate will decrease in the long term, which cannot be changed at people's subjective will. However, the decreasing tendency is subject to short-term fluctuations due to the influence of the interest rate policy. As interest erodes profit, the benchmark lending rate has an enduring negative effect on the short-term volatility of the general profit rate.
In China, a too high benchmark lending rate will pull down the general profit rate of the whole society, while the modest low interest rate will facilitate the increase the general profit rate of the whole society. Nowadays, when the general profit rate presents a decreasing tendency, to lower the interest rate policy can slow down the pace of tendency, and further reduce the decrease in the general profit rate brought about by the negative effect of economic growth. The accurate understanding of the relationship between these two items can provide a reference basis for relevant government departments when making economic management decisions. To sum up, it should be cautiously considered whether to raise the interest rate or not. With the overall interest of the national economic operation taken into account, the current macroeconomic policy should be to control the monetary growth rate, stabilize the interest rate, optimize the credit structure, and strengthen the security system.
